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,QPDQ\H[LVWLQJEXLOGLQJVRQO\ZD\ WRYHQWLODWHEXLOGLQJ LVDQDWXUDOYHQWLODWLRQ7KHFRQGLWLRQ IRU WKHSURSHU
IXQFWLRQLQJRIWKHDLULQOHWLQWKHZD\RILQILOWUDWLRQDQGGLIIXVLRQLVWKURXJKWKHZLQGRZV7RGD\WKHZKROHZRUOG
VWULYHVIRUWKHEXLOGLQJVHQHUJ\HIILFLHQF\8QIRUWXQDWHO\XVXDOO\DOOZRUNFDUULHGRXWLQWKLVGLUHFWLRQLVOLPLWHGWR
LQVWDOOVHDOHGZLQGRZVDQGGRRUVDQGWKHUPDOLQVXODWLRQRIWKHEXLOGLQJ6RFRQGXFWHGWKHUPDOPRGHUQL]DWLRQLVQRW
ZLWKRXWLPSDFWRQWKHIORZRIDLULQWKHEXLOGLQJ
+HDWORVVHVUHGXFWLRQLQWKLVFDVHOHDGVWRWKHUHGXFWLRQRUHYHQEORFNLQJWKHDLUIORZ$VDUHVXOWRILQDGHTXDWH
YHQWLODWLRQWKHFRQFHQWUDWLRQRIFDUERQGLR[LGHDQGKXPLGLW\LQFUHDVHDQGWKHPDQIHHOV WKHFRQVHTXHQFHVRIVLFN
EXLOGLQJV\QGURPH7RRPXFKKXPLGLW\UHVXOWV LQ WKHRFFXUUHQFHRI WKHPRXOGRQWKHZDOOVDQGWKLVUHVXOWV LQ WKH
EXLOGLQJVWUXFWXUHGDPDJHV+RZHYHULWGRHVQRWKDYHWREHOLNHWKLVLWLVVXIILFLHQWSULRUWRDQ\FKDQJHVLQWKHEXLOGLQJ
WRORRNDWLWJOREDOO\7KHEXLOGLQJPDQDJHUVKRXOGVHHQRWRQO\WKHGHVLJQEXWWKHIDFLOLW\ZLWKLQVWDOODWLRQVLQVLGHDQG
WKHZRUNVSHFLILFLW\
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W WHPSHUDWXUHRIDLU>R&@
M KXPLGLW\RIDLU>@
6XEMHFWRIDQDO\VLV
:HDQDO\]HGWKHSUHPLVHVORFDWHGLQEXLOGLQJVHTXLSSHGZLWKWKHJUDYLWDWLRQDOYHQWLODWLRQSURYLGHGWRWKHZRUNRI
WKHUPRPRGHUQL]DWLRQ7KHREMHFWVDUHGLYLGHGLQWRWZRJURXSV7KHILUVWLVWKHEXLOGLQJZKHUHWKHZRUNFRQVLVWHGRI
FRDWLQJWKHZDOOVQRQYHQWLODWHGIODWURRI,QWKHVHFRQGJURXSWKHZDOOVZHUHLQVXODWHGZLQGRZVZHUHFKDQJHGJULOOHV
ZHUHPRXQWHG IRU WKH LQIORZDLU DQGRXWIORZ7KHVHZHUH UHVLGHQWLDOEXLOGLQJV DQGPXOWLIDPLO\RIILFHV LQSXEOLF
EXLOGLQJV7KHVWXG\ZDVFRQGXFWHGLQWZRVWDJHVEHIRUHDQGDIWHUUHQRYDWLRQ
7KHDLUZDVUHPRYHGE\QDWXUDOYHQWLODWLRQFKDQQHOVZKLOHIOHZLQWRWKURXJKWKHVOLWVLQWKHKRXVLQJDQGEXLOGLQJ
ZLQGRZVDQGGRRUV 7KHHVWLPDWLRQRI WKHTXDQWLW\RIDLUSDVVLQJE\GLIIXVLRQWKURXJKWKHSDUWLWLRQLVGLIILFXOW WR
GHWHUPLQH,QWKHOLWHUDWXUH\RXFDQILQGWKHPDWKHPDWLFDOPRGHOVXVHGWRGHWHUPLQHWKHDPRXQWRIKHDWSHQHWUDWLQJ
WKHYHQWLODWHGIODWURRIV>@EXWWKHSHUPHDWLQJDLUDPRXQWFDOFXODWLRQZDVQRWLQFOXGHG
2QHFRQVHTXHQFHRIWKHVHPRGHUQL]DWLRQFKDQJHVE\EXLOGLQJPDQDJHUVLQWKHILUVWJURXSZDVWKHPRXOGRFFXUUHQFH
RQWKHZDOOVLQEXLOGLQJVZKHUHWKHIODWURRIZDVVHDOHGDQGDSDUWPHQWVZHUHORFDWHGRQWKHWRSIORRUDQGDIHHOLQJ
RIEUHDWKOHVVQHVVE\WHQDQWVDQGHPSOR\HHVLQIDFLOLWLHVZKHUHZDOOVZHUHLQVXODWHG3UHOLPLQDU\VWXGLHVSUHVHQWHGLQ
WKHOLWHUDWXUH>@>@VKRZHGWKDWWKHSUREOHPDQRIYHQWLODWLRQIDLOXUHLQUHQRYDWHGEXLOGLQJVLWLVYHU\LPSRUWDQW
7KHVWXG\LQFOXGHGPHDVXUHPHQWRIFDUERQGLR[LGHFRQFHQWUDWLRQKXPLGLW\DQGDLUWHPSHUDWXUHLQWZRVWDJHVEHIRUH
DQGDIWHUWKHFKDQJHV
$QDO\VLVRIWKHFRQGLWLRQVLQURRPV
,QVXIILFLHQWDLUIORZDVVRFLDWHGZLWKDQLQFUHDVHGULVNRIDOOHUJLHVV\PSWRPVRI6%6DQGUHVSLUDWRU\LQIHFWLRQVDV
ZHOODVYLRODWLRQWKHEXLOGLQJEDUULHUFRQVWUXFWLRQ$FFRUGLQJWRWKHOLWHUDWXUH>@WKHULVNRI6%6LQWKHDFFRPPRGDWLRQ
RFFXUVDWOHVVWKDQH[FKDQJHVWLPHVSHUKRXU6FLHQWLVWVKDYHWULHGWRILQGDFRPSURPLVHEHWZHHQWKHSDUDPHWHUV
RI LQGRRU DLU UHOHYDQW WR KXPDQ IXQFWLRQLQJ DQG HQHUJ\ HIILFLHQF\ >@ ,Q WKH DQDO\]HG DUHDV WKHPDLQ VRXUFH RI
SROOXWLRQLVWKHPDQWKHUHIRUHDVDFULWHULRQIRUDVVHVVLQJWKHLQWHULRUPLFURFOLPDWHWKHFRQFHQWUDWLRQRIFDUERQGLR[LGH
ZDVXVHGLQWKHIRUPRILWVFRQFHQWUDWLRQH[FHVVRXWVLGH)RUWKHPHDVXUHPHQWRIWKHFDUERQGLR[LGHFRQFHQWUDWLRQ
&2GRXEOHEHDPVHQVRUZDVXVHG WDNLQJ WKHGHSHQGHQFHRIGDPSLQJDVSHFLILFEDQGRI LQIUDUHGUDGLDWLRQ7KH
PHDVXUHPHQWUDQJHG·SSP7KHDLUWHPSHUDWXUHDQGKXPLGLW\ZHUHDOVRDQDO\]HGLQRUGHUWRHYDOXDWHWKH
WKHUPDOFRPIRUWSUHYDLOLQJWKHIODWVDQGWKHLPSDFWRIDLUSDUDPHWHUVLQWHUQDOWRWKHDSSHDUDQFHRIWKHPRXOG)RUWKH
PHDVXUHPHQWRIWKHVHSDUDPHWHUVPLQLDWXUHVHPLFRQGXFWRUVHQVRUZDVXVHG
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7KHFDUERQGLR[LGHFRQFHQWUDWLRQXVDJHOHYHORYHUWLPHDUHVKRZQLQWKHJUDSKV)LJ7KHUHZHUHSUHVHQWHG
URRPVZLWKWKHILUVWJURXSDQGRIWKHVHFRQGJURXS
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$QDO\VLVRILQWHUQDOWHPSHUDWXUH
7KH SXUSRVH RI WKH DQDO\VLV RI WKH WKHUPRPRGHUQL]DWLRQ LPSDFW LQGRRU DLU WHPSHUDWXUH  DV ZHOO DV WKH &2
FRQFHQWUDWLRQZHUHJUDSKV)LJ
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
)LJ,QGRRUDLUWHPSHUDWXUHEHIRUHDQGDIWHUWKHUPRPRGHUQL]DWLRQYHUVXVWLPHDVHOHFWHGDUHDVIURPWKHILUVWJURXSRIKHDWLQVXODWHGZDOOV
EVHOHFWHGDUHDVIURPWKHILUVWJURXSRIVHDOHGURRIFVHOHFWHGDUHDVIURPDVHFRQGJURXS
$QDO\VLVRIWKHLQIOXHQFHRIWKHUPRPRGHUQL]DWLRQRQWKHDLUWHPSHUDWXUHVKRZHGDQLQFUHDVHRIWKHLQWHUQDOSDUDPHWHU
WRWKHZRUNFDUULHGRXWLQHDFKJURXSRIURRPVUHJDUGOHVVRIWKHFKDQJHVPDGH7KHELJJHVWLPSDFWZDVFRDWLQJWKH
H[WHUQDOZDOOV)LJ$LQWKLVFDVHWKHELJJHVWLQFUHDVHLQWHPSHUDWXUHZDVREVHUYHG,QWXUQWKHZDOOLQVXODWLRQLQ
FRPELQDWLRQZLWKDPRXQWLQJLQIORZDQGRXWIORZJULOOHVWKHWHPSHUDWXUHKDVLQFUHDVHGZKLOHHOLPLQDWLQJWKHSDUDPHWHU
IOXFWXDWLRQ)LJ&
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$QDO\VLVRIKXPLGLW\RILQWHUQDO
7KHWKLUGDQDO\]HGSDUDPHWHUZDVWKHKXPLGLW\RILQGRRUDLU)LJ

D 

E 

F 
)LJ+XPLGLW\FRXUVHRILQGRRUDLULQWLPHEHIRUHDQGDIWHUWKHUPDOPRGHUQL]DWLRQDVHOHFWHGDUHDVIURPWKHILUVWJURXSRIKHDWLQVXODWHG
ZDOOVEVHOHFWHGDUHDVIURPWKHILUVWJURXSRIVHDOHGURRIFVHOHFWHGDUHDVIURPDVHFRQGJURXS
+XPLGLW\RIWKHRXWVLGHDLULQWKHILUVWJURXSRIURRPVKDVLQFUHDVHGFRQILUPLQJLQVXIILFLHQWDLUH[FKDQJH7KH
DQDO\VLVVKRZHGWKDWWKHKLJKHUWKHYDOXHRIWKHSDUDPHWHUZHUHDFKLHYHGLQURRPVZKHUHWKHRQO\VRXUFHRIPRLVWXUH
DUHWKHSHRSOHDQGLWFDQEHFRQFOXGHGWKDWDQLQFUHDVHLQKXPLGLW\LVQRWWKHUHVXOWRIXVHRIWKHURRPV,WLVDOVR
DVVRFLDWHGZLWKWKHPROGVZKLFKGLGQRWRFFXULQNLWFKHQEDWKURRPDQGDOLYLQJURRP,QWKHDUHDVZKHUHRXWVLGH
FRDWLQJRIWKHEXLOGLQJKDVEHHQFKDQJHGDVZHOODVWKHDLUVXSSO\WKHKXPLGLW\UHPDLQHGDWWKHVDPHOHYHO
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&RQFOXVLRQV
(DFKWKHUPRPRGHUQL]DWLRQZRUNLQYROYLQJWKHVHDOLQJRIWKHEXLOGLQJRUZLQGRZVDQGGRRUVFKDQJHVIRUVHDOHG
RQHVDSDUWIURPOLPLWLQJWKHKHDWORVVWKH\KDYHWKHLPSDFWRQUHGXFLQJWKHDPRXQWRIDLUIORZLQJLQWRWKHURRP,Q
WKLVZD\ WKH UHGXFWLRQRIDLUFKDQJHZKLFK LQ WXUQZRUVHQV WKH LQWHULRUPLFURFOLPDWHDQGFDQKDYHDGHYDVWDWLQJ
LPSDFWRQKXPDQKHDOWKDQGWKHEXLOGLQJ
7DNLQJLQWRDFFRXQWWKHHIIHFWRIVHDOLQJWKHEXLOGLQJRQWKHYHQWLODWLRQZRUNDOORZVIRUWKHLQGRRUVWKHUPDOFRPIRUW
FRQGLWLRQV,WLVLPSRUWDQWWRUDLVHDZDUHQHVVRISURSHUW\PDQDJHUVRQWKHRSHUDWLRQRIEXLOGLQJVDQGWKHLUWHFKQLFDO
HTXLSPHQWZLWKSDUWLFXODUHPSKDVLVRQQDWXUDOYHQWLODWLRQZKLFKGRPLQDWHVLQH[LVWLQJEXLOGLQJV

5HIHUHQFHV
>@3LRWURZVNL-=6WUR\$2OHQHWV00DWKHPDWLFDOPRGHORIWKHWKHUPDODLUUHJLPHRIDYHQWLODWHGDWWLF-RXUQDORIFLYLOHQJLQHHULQJDQG
PDQDJHPHQW9ROXPH,VVXH
>@3LRWURZVNL-==HQGHUĝZLHUF](7HOHMNR0'.RUXED6WDU]RPVND07KHHIIHFWRIUHQRYDWLRQVURRILQJRQWKHPLFURFOLPDWHRI
WKHSUHPLVHV&OLPDWHDQGPLFURFOLPDWHLQSROLVK%XLOGLQJ3K\VLFVLQ7KHRU\DQG3UDFWLFHSS
>@ =HQGHU ± ĝZLHUF] ( 3LRWURZVNL -=  7KHUPRPRGHUQL]DWLRQ D EXLOGLQJ DQG LWV LPSDFW RQ WKH LQGRRU PLFURFOLPDWH 6WUXFWXUH DQG
(QYLURQPHQW7RP=HV]\W
>@6XQGHOO-9HQWLODWLRQUDWHVDQGKHDOWKPXOWLGLVFLSOLQDU\UHYLHZRIWKHVFLHQWLILFOLWHUDWXUH,QGRRU$LUU±,VVXH±
>@/DYHUJH -9DQ'HQ%RVVFKH1+HLMPDQV1 -DQVVHQV$(QHUJ\ VDYLQJSRWHQWLDO DQG UHSHUFXVVLRQVRQ LQGRRU DLUTXDOLW\RIGHPDQG
FRQWUROOHGUHVLGHQWLDOYHQWLODWLRQVWUDWHJLHV%XLOGLQJDQG(QYLURQPHQW±
>@$6+5$($16,$6+5$(6WDQGDUG9HQWLODWLRQIRU$FFHSWDEOH,QGRRU$LU4XDOLW\$WODQWD$PHULFDQ6RFLHW\RI+HDWLQJ
5HIULJHUDWLQJDQG$LU&RQGLWLRQLQJ(QJLQHHUV,QF

